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(57)Abstract 

PROBLEM TO BE SOLVED: To enable suppression of 
stresses to a connection part caused by connecting a 
semiconductor chip to an external wiring board, even 
when a volume of projected terminals of a 
semiconductor device is decreased with an increased 
number of output terminals of the semiconductor chip, 
to thereby secure a connection reliability. 
SOLUTION: A wiring board 17 is provided on its solder 
ball mounting side with a base material 6, made of a BT 
resin glass cloth or an epoxy resin glass cloth. Formed 
on the base material is a buffer layer 7 having an elastic 
modulus of 0.5-5 kgf/mm2. Formed on the buffer layer is 
a pad electrode 1 0. on which wiring and solder balls 1 1 
are formed. The solder balls 1 1 are made of a 
composition with Sn and Pb in an Sn/Pb ratio of 6:4. 
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(57) I22fl 

[31 HI] B*£H fi(chlp)2| g^&K2| 3?} 0U *e>8»2.ef£MI3»2| §31 E»»3 fll^OI SK»H£.2I¥2| HH£ 3^5! 5 CHI £|5I 

3^¥0II2| & Slot 2 6&AI9IXI 8CK 

[SOI =40] dH<9 DIE 1721 yg S(ball) ©HI«*0llfe.BT 4**1 S£l2iOIU OII^AI(epoxy) 4=11 ££l£ §21 3IXH 6&0II 0.5-5k< 
f/mm22| ?(ll§ 71 i!&oH2.3 91 00 HHdOlU U8 S(ball) IIS ^IHSlb EHE(pad) S3 101 Sfg8t2 aQ.SE5.UHtf PIS 172J I£( 
pad) lOOHfe.Sn^ Pb2f2| UISOI 6:421 £321 yg g(ball) 111 i!26H! 2ife &£fll3XI 3! g(chip)§ UJHSIfe HHd 

PISS HIS gfS. 



HSIS^SI 891] 

[S?8f 1] 2IS 90II 8g&t 21 ¥ o.ggo, gag 5> b g» EJ| Htch^a.gjEa e, (chip)s gfj,,^ ^ Mfc gj EJa B(chip)2 | a 

^ g^s «spi 912 a=om bHas bH*isKD.2i¥2i bHa a pi 32! g^i gsife *on jixhsj 91011 PiaiaaE &ss 
01 us msa aisci sags aaem.a 91011 bHaom 2i¥2i m& am*! s^s tssib nnE(pad) srs age* m& d\eih 

2I¥°| bHa a PI 3 S^S SSIb DHE(pad) SRgODfe aS2g SPI BII2K3CHS e»SH g(chip)a aPI3 B*6> 3*?' 

¥1 S§ 4= IIS §012 2Jb 2S ^S°§ 8lfe B1EH S(chip)S bHa DieOII ffl|0|± 8tt(face up)2§ ^XHSIb ei£»SXL 

is?s 2] as son ggg si¥ 2JS§2i a=oii spi a=s at= a£a Btchipm.si^ai bHa Piea api^s s ^ s 

*of £fe b f£fl | g( chip ) S gJHSIb 33* 2I¥2J BHd PIEKOt 3314 B! SS |fe gf^O)| 3|XH2| flOU PIXHSC1E BS 30*31 E 

xhsi use sags isssia □ 91011 bem g(chi P )s eiHsife *oib aca n(chip)°i S3i a^a apis 88 ^| ^ 

a HHtfSS bHj|SH1.2l¥2| bH<S 3IB3 aPI32! g^g S5lb *0||b 21 ¥21 bHa PI&2I aPI3 S^S gSfe EWE (pad) H^OIU m 
flS UH * 3I»3.2I¥2| bHa 3|»31 3313 g^S fgsife DUE (pad) 83*01!; yg°S ggg fi?l exia.BlEH g(chip)^ bH 

a pieaai aioi sou s§ ^iis ?ssi as a § o § 8tb BEXI B(chlp)g HHd 3 | e0 |i diioi± gouicwace down)s gmsib «e 

20 3 XI. 

3] bH£J Pl&2| BJEffl ©(chip)S gXHolfe *2| a = 0||fe.yg gg8|I! 38 agog 8[fe 2 -,,^0, BSX| 

3X1. 

4i ?ixh2i as 5 fe sraoa pixhscie &s jo*3» e ihsi msv &as» sasife saa^iaoii sags «ae ?ieon 

0,511 ^S6lb ±?S(through hole)! SSolfe S§3I.^^S(through hole)S S2JSH2 bH^S ISSIfe 9a3.&£» U(chip)2| 2 

a?i2« s^s «8pi 91 & a^a si¥si bHd ^iea a?i2?e! s^s fie nHE(pad) a^s ussife 39a.e»sxi g(chip) 

21 a^a a^ s-s sspi ?! s» a^e? y§ ss sasi- sss as ^§°s asa ii(chi P )s eaaib bHd pibs, 

[00011 

isfsoi ^6ib sou s sss.ejEfli u(chi P )s bHa ?isoa enata e»£n u (chip) 31 bHa ?ies s?mej s^s u»a.D g 

«¥■ 4=XIS SSo^.bHd ^IS^OII 21 ¥2| bHa 2^S S6I9I 9|g} yg |?| BUS «JISJ «f£»ISx|2| ?2ESf.B»£a" 

B(chip)S gaSffe bHd 3IB2I «I5 SSOM 
(00021 



WIPS PIView 3.3.3 



'[ §ai3 jisi aai.ttsasxia amission my be*iisxi3 3¥ BM3 4b go get ssoii so.^boii 3* bxis sxi8t2 s 

3 2!b QFP2! SS B£*IISXIte 3¥ BXt3 BXt ni»(pitch)S SJII SKCt2 SHE.3S MOI5(size)Jt 5HX4 Wfilb 9 SSI 81O.01 2! 0)17)1 
H8KM.BGA £b CSP2f &g 2=< BXtS O) ai 01 (array) ^ Oil bHfltt 4 S!b B£Xtl§X|fc.3¥ 0fl£| gJIM £ 4= 2i2.£B QFPSCt£ 
2JS MOI5(size)S *H Stb 501 JtfeSICt.013 2]g B£fllS*l3 OflSAHfe bHd PISS MSB BE*IISX|£AH.O|IS MS mm 6-34 
)73§ SSU.bHd PISS MS8tXI 38 B£«IS*l£/d SJflg 2-49460S SSI 5 4= £!Ct. 

[0003] bHd JIBS MSB S3 B»l OiaiOI(array)4rOII SSB B£»SXI3 95<HI B8HME 23 § 0|gSt2 tf SBCt.UB 238.2£ 
21 6-3499733 3S0II JHAIfljfc BEfllSXIS UEtUlb BBEOICt. 

[0004] behi Kchip) 1209011b as jig sji 2^ i22Jt aoj act.bHd jib i2eoiib bexa ©(chip) 12021 sji a= 12221 

JHXIOB CHS8f£« gg 3b 2= 12301 S932.Ctg BOIIb 3¥3 bHd JIB2tJt B*8IE4 DHE(pad) 23 124JI S9 SoTstCt BS 
til tt(chlp) 1202] bHd JIB 1260IB.BEKI g(chip) 1200)1 S9B SJI 23 122S 2JI3 g*?S S8t2.B£XII U(chip) 120S B£*~ 
Kl 1212S 39 901 StCt.bHd JIB 12621 CtB B3 DHE(pad) 23908b S33I3 SJI BXt 125JI gg SOI 2{Ct. 
[0005] bHd JIBS MS8IXI 38 23 BBS Oiai0|(array)90ll g9B BEAI9XI3 95011 2SHM.2S 24S 018812 ggBCt DB 
1= SS3 ^5HS 2-49460S 3S0II :HAI3b BE«I9XIS UEtUlb BBEOICt. 

[0006] BESI g(chip) 13021 ? HS90llb 2= 13101 S9 SOI 212.01 238 9¥3 bHd JIB2f2| g^SUI 9IB SJI BXI 13521 

ai¥s st2 Ji^sm act.23 13121 hsoi esmjieh.behi u(chip) 13021 ssoii bainis °*oi gg so< act 2= 13121 

il¥ SB90II 3¥3 bHd JIBHtS g^SUI 91 B SJI BXt 135J] g9 210) SICK 01 SJ) Bit 1352| 4'¥S ESMJI2.EB B£«l &(. 
lip) SHIS g£^ 4* XI 132S 5§ 30) 2iC]. 
[0007] 

[ttSOl 3H^8ia2 81b mm 2SXIB.B£»I a(chip)2| S^BXPf SJJBQB.HHSfifOB 1S8I2 SJI BX)2| B^S SSI XI » 
°B BSJII 32.0133011 DJE] SJI BX|2| «|2{OI S}0]XI Waa.OISOII (D£] HH2 JIB £fe B£XflSflOI| 5JS SJI BXIOII ggB 2^3» 
as e»£»9XI0VAib.SI¥S| bHd JIB3I B Q.SI¥S| bHd 3|fi»j» B£fllStl2l3 AIOI^OI S0IXI2.£B S£ AlOIS(cycle) A|g 
f§2| B3 AISOII ^Xlolb 5011 2J6H a^Slfe 3^¥0)I3 g^O) §CH8f2.B£MIS»2| § HIS 4S0I B6I30) b)§!a.S^ gU2 2iB 
BEfllgxIb SJI BXI3 E SOII A) HIBS ^2312 2iP. 

[0008] £,2B 230)1 UE|^ 5 B£«l S(chip)S bHd JIBOII HI 01^ HOJXJQ(face down)S gXHSIb B£XflS*|2| 950|| a0 |/d 
fe.B£«l a(chip)2J bHd JIBOII 2JI2JB g^S B£Xfl ^(chip)Ofl g^B SSJII3 SJI 2^2S S8PI nSOB.SS»« B£*fl Sl(chi 
P)2| g^BXIJI SJIBPS.SJI 2^21 B^£ SSI XI 32B B3^l 32.tD£JA) SJI 2^3 fll^jOl sfO|X4 b)ap.OI>]0|| E£| B£«l U 
(chip)S bHd JIBOII SXHB BH.B£XII S(chip)3 bHd JIB2J3 MOI^OI S0JXI2.B£»IS3tlS BfllS S£ AlOIS(cycle) AIS S3 BS 
AISOH ^11 Sib 2011 38H S^Sffe B SJI 2^0113 S^OI SCH8l2.B£fll i! (chip) 01 g^B SJI 2^3 1 HIS 4S0I »8l30i 

[0009] (V82I =z>) S ttS2| fll1 o| g^o, aflU 6H16)2.B£Xfl g(chip)3 S^BX13 SJIOII 4B8I2 SJI BXI3 fl|5} 

01 *rOIXl£.3¥3 bHd JIB^JI S^B 32011 36H ttS8(b S^¥0H3 S^S B3!8r2 2^ dSISS ^9A|J|XI 3S BEfllgxl Si B? 
£fll g(chip)S gXHSIfe bHd JIB3 HIS gfgS Hlgoffe 3011 

10010] fi VSSl £ 1JH2I ^2JS.B£«I D(chip)S bHd JIBOII W0\± ilO^Xla(face down)S SXH S )fe B£fllifXI3 950)1 °!0)A).2 
^3 CH8I2 B£«l ii(chip)3 S^BXI3 SJICHI 4B8I2 SJI 2^3 HI 5! 01 SfOIXlE.UHd JIB3JI g^B 5011 38H *}gS\£ 

SJI 2^0113 S^S B2I8I2 g^ dSJSS ^^AIJIXI SfS B£XIISXI S! B£»l U(chip)S ^IHSIb bHd JIB3 HI 5 g/SS HRsf 
b 5011 £!□. 

[0011] 

[21 HIS SHgSIJI 9IB 49] 2 SB ^^!S SS8UI 9t8H(IDIS0U}.S &S3 B£ai§XI3 95 SJ B£Xfl i!(chip)S ©HfSIb bHd Jl» 
3 HI 5 S>gg.8rJ| JIH)3 4BS XHSBP. 

[00.2] S VSSl B£aiSXIfc.B£«SXI 2JS B0)| gj^B 3¥ BSS3 S^S 3>fe BE«I g(chip)I».B£Xfl g(chip)S gJHSI 
b «i0llb B£Xfl H(chip)3 2^31 2J|2{ g^l gSIJI 9IB S^OIU UHdS bHXISI2.3¥3 bHd JIB3I 2J|5!B S^S g!Slb ^011 
JIXH3 91 (W JIH)eD£ BS SI4JI S HISS MSB BSISS SS8I2.2 9)011 bHdOlU 3¥3 bHd JIB2I SJI a- g^ S g 6 )b DH£(p 
ad) 2-1 ggB bHd JIBB.3¥3 bHd JIB3f 2J|5? gsib DHE(pad) 2^^0)lb ygog SP , B XI3.^0IE BEXfl 

S(chip)2l 2JI2! S^B g^¥S S9 4XIS SOI2 2ib B£Xfl i!(chip)S bHd JIBOII mi 01 ^ SS(face up)2s gjH« 9x9 a^o 
SB50IQ. 
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'[0013] a *g2i e!E«isxite,si£ gg hob gg& a? £jg§°i a^oii s?i a^s 3>b bexh ti(chip)a.2i¥2i bHa a^i 
^ ej m^m *et £b behi si(chip)s bxhsib ^ 2i*?£i bHa bpi^b s^s ss>b ^21 s*ov :>uH2i snoii ^ixhs 
^e :xi40f s Jtfis ajsb astss sgBD.BEfli u(chip)s e hi sib ^ohb be*ii u(chip)2i s:>i as:a* a 31*! ss 

'I flSf E^H bHBS bH XI 812,21^21 bHB JIBiO* g^S 88>B SMfe 2I¥2| MB UIBiD] B3I3 S^S «j 6fb nnn(pad) S 

?0IU MBS t!BB bHB }|B3h2l¥°l MB 31 S^S gSIB AH E (pad) BSSOIIB yg°£ 8BB S?| 3X121. BExll H(< 
iip)j» MB 3IBB2I A|0| SOU IS 4-XIS ^SJB aEH U(chip)8 bHB M0I£ 101XIP(face down)£ gfflB ?S°g 

»CK£B.B£*II U(chip)! &XH8IB *2| B30IIB yg SM g£8(2 2*0*2 BP. 

[0014] a BEHI g(chip)S &IH6IB bHB 3IB2I 3315 SaS.3|JH2| as SEb 2BCHI 3IIHBPE BS 3fl40> B MSB 

*2l£W S3 SIB S§a.5IJH0ll ggB DIBOII 0151s BS81B ^¥3 (through hole)! iSSSIB SS2J.^^S (through hole! 

i assm bHas sssib ss.behi g(chip)°i asa a:>i3 g^s sspi ?ib asa 2i¥°i bHa a:>i3B gjsi^i 
nHE(pad) ass tig sib ss.bexii g(chi P )°i asaj a:>i3 g^M ?ib ssb as &m ggsiB s§§ puis 

[0015] 

[^§21 £A| SEH] 0I8KESS 0ISSH2 S &S2| BEXIISXI * e>£«| g(chip)S UIH8IB bHa 3IB2I SIS S3 Oil SOIAH £I3B 

m SEHsj ggs sbp.?b ai* a bexiisxib ssbp. 

[0016] [JJI12I filAI SEH2I BEHSH2J 95 gg:2g 1-3B 5] B gfSWI 2J01AH HI12I ft|A| SEH2I BE*II§X|2| 9521 A(A| € EH 
M SfSHAH.Zli! 1-3B 5S OIS8H2 SS&P.DS IS S SfS2| ej£Xfl§X|2| ?50| 5U0JAH Sf£Hlifx|2| eSEOIH^Zlg 2fe B]£» 
S(chip) 121 as? 16^¥9 Sfe SSE0|2,Dg 38 S?£fll g(chip) 12) BSEOI^.ng 4b bHa D\B 172| gJEfll g(chip) 1 gJH^¥ 

afe gaEom.ng 5fe bHa ?ib 1721 bseoip. 

[0017] EJEXI §(chip) IS 3M 0IS8f]3 SS»P.^£IS(silicon) 3IB 14g(M B» SIS! t«8 r 2,3 U£2| 21 ¥ S»S 

AH Al Efe Au SSS a^ 1601 £|CH 2iQ.a^ 162| JHS Efe SH XI El Oil BSHAHb bHa ?IS 17S 2} 01 01 (wire) 82£ gaSIb (IH2 

2IOIOi(wire) 82| XHSU SPbl£IEI» H£48 r 2 flfilffCLBJEH D(chip) 12| a^ 16 0|2|2| ¥S8 §SI &'£IS(silicon)St§2| ^^|Q|0I 
U a^2| ?3R0|| ES» □ 91 Oil SEIOIOIE(polyimide) §2| ^?|e,H)|| oj & e§ m 15£ a0l2.2l¥e a^|2!ES §2 301 

[0018] bHa 17011 BSHAHb DB OB 51 0188(2 ggBO.bHa PIS 172) BE til B(chip) 12| OISS eiHSIb Oil 01 El 01 (area) 
18011b QOIOISE H XI HHii (diamond touch pattern) 12PI IS £101 aa.BEXII D(chip) 1S &XHB 0H2I aB 3l«E(ground) S BE XI 

H(chip) 1£S?9 a^Sfb §1 SgSIb e?»S §812 SiD.QOIOISE EUI DHS! (diamond touch pattern) l2LH(Wfe §^2| AH g dIOl 
3(thermal beer hall) 218 SS8(2 2iD.A1g dICHSUhermal beer hall) 21S BE XII B(chip) 1MCK¥EH) & f ^B §1 bHa 2IB 172| y 
S S(ball) BOH 50|?fe ^Sf3J OOIOISE EH XI IIH@ (diamond touch pattern) 1221 bHa 3IB 172| HHE(pad) a^ 10S 23>I3ES 
SIB 51 SSII2 24D.E AHg dl 01 S (thermal beer hall) 21 OIU Ef2| ^¥S(through hole) 13LH0UB 01l = AI(epoxy) 4=11 9?l DH9III3 
2. bHB PIB 172) yg 3 (ball) 11 gIH*¥EH BE XII H(chip) 1 i*XH*;OII2| 4=B°| SgJS eJHISf 4= SIC]. 

[0019] a^ 19B.BEJII U(chip) 12| B^ 16S 2IOI01(wire) 8ES SBSPI ¥IB a^ES.Cu^OH Au/Ni ESS ISSI2 BD.2IOI01(wii 
e) 821 SC]blEIEI* HaSIH.Ni S2| ^IHPI 30I3S m~150l3S m.Au S2| ^«|3| 0.30I3S m~10l3S m£S SIC]. 

[0020] bHB 21 B 1721 BE ill g(chip) IS glHSJB ^S.a^2| Q0I01SE EHxl DHB(diamond touch pattern) 12.3^ 19 0I2I ¥BS 
m CH (solder)- aiI|±e( reQ jst) 4S gOID . 

[0021] bHB PIB 1721 yg 5(ball) iJIH^S BT 4= XI SEIBOIU 0||=A|(epoxy) 4= XI ^Eia §2| 2IXH 6^011 B3S0I 0.5~5kgf/mm 2 
21 B5JS 7S US 8112. 3 91011 bHaOlU yg S(ball) US &XH8(te DHH(pad) a^ 10S °1D. 

[00221 DHE(pad) a^ 108 yg S(ball) IIS ^IHSIb OHOII yg S(ball) 1101 DHE(pad) 2^ 10011 CH8I01 ygOl SB8I S3.SEB S 
SB ««f SES ^28121 «8H((fflS0||).Cu^0tl Au/Ni ESS S6I3 91U.^^ S^S2| ^IB.Ni §21 ^JHPI 30I3S m~50l3g m ,A U 
S2| ^3HIS 0.020I3S m~0.05OI3B SS813 2iQ. 

[0023] bHB 21 B 1721 yg g(ball) 11S yXH§fb ^8 a^2| flHE(pad) BS 10 0121 ¥f8 ^CH(solder)-aiXl^e( regist ) 5 g a0 |P 

[0024] BEXIISXIOII B6HAHB a^2| BEXfl g(chip) l.bHB ?IB 17S SBAOI3 3B IS 0I§SI2 SSBP.BEX1I il(chip) 18 bHB 
?IB 17^21 DOIOISE EHxl HHB(diamond touch pattern) 12S0II SXfUl 3S 01 go! 2 2§3I3 2ia.S*ffll 38 OII^AI(epoxy) 4=11011 A 
g2l SaH(filler)S &^8I3 2i?l (DIB0ll.BE7.il g(chip) IS Q0I0I8E EHxl BHB (diamond touch pattern) 12S0II ifXHB W°i BB 3gHE 
(ground) OH 2| a^l^J 31 BEM U(chip) 12S¥EH S^SIB IS □ 01 Of BE EHxl DHB (diamond touch pattern) 12011 38 ft 4= 2!D. 
[0025] BEHI g(chip) 1^21 2^2=1 1 621 bHB 3IS 174f2l S3 192121 B3I3 2^8 Au2| 2fOIOI(wire) 82S S5HXI2 BU.Au°| 21 
:iOi(wire) XIM8 0.03mm-0.05mm §£21 2IOICH(wire)S AIS6I2 SiCI.BS 1921 ilHE(pad) B3 1021B (through hole)! 0|§ 



. WIPS PIView 3.3.3. 

[0026] BEXII U(chip) 1 ,210|0|(wire) 8 _ HHd 3IB 172) 33 19b,x1IBI21 fill 91 5H S3 4X1 2s! Sir 81 3 4X1 20Hb 

i_-si_2i ou^Ai(epoxy)^ ^xii Mgsm sjq. 

[0027] ZtMfl_ 3IB 1721 ID)E(pad) 23 10011b. fat B S(ball) 111 88813 21Q.0I kfg S(ball) 1 1 0llb.Srull Pb312| UISOI 6:421 

ass oissm sjq.oi __ _(baio ii_ oigsm oi 2i¥2i bHd 3133121 3313 s^s _sm siq. 

[0028] [UI22I _A| _EH2| _£»I§X|2| ^2 6-38 10] QS0fl.OI8°| g_31 ^_£| fl|22| _A| _EH°J _A| _EH0II 9lOi 

H S _-_2| _E«ISt|2| ?_2| ___ __£J HI22J _A| _EH°) _!A| _ EH Oil Si 01 AH _ __£) _-£*ll§XI2| ?ao| | _-SHAjfe 

3_ 6°s!¥EI 3_ 108 013813 _!__-Q:3_ 68 S __2| _A| _ EH Oil _!CHAH _Efll§J|2| 3_EO|3.3_ 78 BEX1I g(c 

.ip) 3021 831 S3 33^¥EH Sb _ _EOI3.3._! 88 BEXB .(chip) 302| B_!E0I3.3_I 9b HHd 3IB 392| _E» U(chip) 30 8XH 
3¥EH Sb __£0I2.D_ 108 bHd 3IB 392| __£0|C1. 

[0029] 91 £ XII S(chip) 308 Hi! 731 3_J 88 013813 g _ _-Q._dl_(silicon) 3IB 45_0II 3X1 a_| 88613.3 S|_2| Si¥ BXI 
SAH Al §2S 33 4601 901 _!Q.S3 462| CHI bHd 313 392| 3=} 4731°) 3313 88131 9loH(aH80ll) Cu Eb Au2| 13 

33 331 88813 _1Q. 

[0030] AI2J 33 468011 Cu Eb Au2| 831 S3 33 S3 61 J I 91 MODI 8 OH) HHEI01 OI|_-(barrier metal) 8 431 gSfgOlU _IIia_(spal 
ering)_l 018313 _ *0fl,3 91 Oil Cu Eb Au2| 831 S3 338 £3011 Q_1AH __»P.bHSI(H Oil ^(barrier metal) 8 438 S3 46 
D1 8^1 23 3321 2J2J21 _^2| __ S}__ 8XI613I 91 811(01 SOD) §8813 SSlCf. 

[0031] BExfl ei(chip) 302| 33 46 0I2J2I ¥88,821 8 £1 ©(silicon) BtS2| -,|Qtom 2_2| ^Pl af Ofl £8 3 91 OB S£IOIOIE(pol\ 
mide) 82] $?3|S}0H 2|_ SS a* 44S _gqi3 f 2¥B 33133s! __ £101 2iP. 

[0032] bHd 3IB 39011 _8HAH_ 38 921 38 108 0|§812 ___.tQ.ll_j 31© 392| _»£» 8(chip) 30 _XH * _ __ g(ball) 41 _ 
XH32I »A0Hte.BT 4X1 ^£IS0IU OII^AI(epoxy) 4X1 S£l_ S2J 37_»0|l __80| 0.5~5kgf/mm 2 2| _S1_ 358 __SH2._1 
«0tt «H_.a3 47 „ ag S(ball) 418 eiH3lfe fflE(pad) 33 528 S_3I_2 2iQ.8PI 33 33 OH A1§81fe _^2| CuOl 130x 

105 kQf/mm 2 _L,AuOI 78x' M kgf/mm 2 21 ygOl 32x 104 kgf/mm 2 0ll bl_!8H2 3|_|_t IHS_! 23ES.2IEXII _!(chip) 3031 HH_! 315121 
dSS 311421 X1OI0II 2|6H __8I_ 8^01 831 33 332) 2S0II SSA|3|3| CDISOII OI33S _rS1613| 9H 8H ( CD) _! Oil ) , UH _j 3|ff 392| _-Efll 
g(chip) 30 gXH^OIIE ©IIS 358 __6H2 S!Q. 

[0033] bHd 3IB 3921 _3 478 SlEfll U(chip) 30011 __6H2 2i_ 831 33 332| HHxIOII CH§6IE^ §_8I_2 2iQ._:¥S (through h 
ole)LH 40011 _ OII^AI(epoxy) 4X1 4231 01191X11! _!_2,bH3 3IB 390J u, g 5 ( ba |,) 41 giH*»_) _i_=x„ g(chip) 30 8XH^(HI2| 4_2| _ 
£J8 2|fll8 4 „Q. 

[0034] 33 478 BlEfll g(chip) 302| 83| 33 338 33|2JE_L §^8|3I 9t6H(nH_?0ll).a3 472| Cu^OII __ S 488 _SH1 SiQ.O 
ag 8 480H_r.Sra Pb_12| bl80| 6:42| 5_2J __8 0I88H1 SIQ.OI as 8 488 88811!. SIEWI g(chip) 302| 831 3= 3331 2 
^8 S8II! „Q.ag 821 ^JHI_ 20001 3 E m-5000l3_f m _££ S_8H2 2iQ. 

[0035] bH3 3IB 392| U(chip) 308 aXH8|_ *8.3^2| 33 47 0121 ¥88 8CH(solder)-„IXI_;_L(regist) 34sL SOIQ . 

[0036] as S(ball) 41 8XH^2| HE (pad) 33 52b as S(ball) 418 aiHSIb WW ag S(ball) 4101 DHE(pad) 33 52011 CH8101 _ 
801 8881 SH.ESl S__ S^} SE8 ^£8131 9J8H(IIHS0y).Cu_KHI Au/Ni Eii _812 „Q.^8^S2| Ni 821 ^3||31 3-5 

0I3_! m.Au S2| ^Mfe 0.020I3_ m-0.050138 mEsl __3I3 „Q. 

[0037] bHd 3IB 3921 __ S(ball) 418 _XHS1_ *8.3_2| DHE(pad) 33 52 0121 ¥88 firOHsolderJ-aiXI^Mfregist) 34S SOI 
□ . 

[0038] BEfllSXIOM BSHAHfe 3_2| BEXfl _(chip) 30.bH3 3IB 398 58AI3I3 3_ 68 018813 _ _ gtQ.BEWI U(chip) 1fe»2| 
2fS3l 33 3331 bH3 3IB 39^21 33 47312) 33|2J _^8 33 47_0II 8_B _g S 488 88813.831 33 3331 3^ 473131 
51Q.33 4731 DHE(pad) S3 5221b _i^S (through hole)S 018813 33|*£_ _^313 S!Q. 

[0039] BEfll _'(chip) 3031 bHd 3IB 3921 8B0llb.g^¥2| __J_ 8^ gi Ea &}( C hip) 30 „ bHd 3IB 39011 __ £101 °!_ __ 
21 __._ 9I5H 5§ 4X1 32s! 2S8I3 21Q.SS 4X1 3201 fc §_-_1_2| 0« = A|{epoxy)31l 4X18 A18613 91Q. 

[0040] EB.bHd 3IB 392| HHE(pad) 33 520H_.__ S(ball) 418 __813 2JQ.0I ag S(ball) 410ll_.Sn31 Pb312J UI80I 6:42| 
5_2| aSS 018813 _!C1.0I aS g(ball) 418 018813 01 BEXfl_-xl21 2J¥2| bHd 3IB312I 23|_j V8fa ojp 

[0041] [HI32I _A| _EH2| _Ex1ISx|2| ^_: __:3_ 11 -3_ 15] QSWI.EB ^goj fl|3oj gg,^ gEHOfl o,^ g B 
SOU SiOIAH 5} EJ||_ xl 2| 9_2I _SI 8S1Q.S g_2| XH32I _AI _EH2J _AI _EH0ll B5HAH_.3U 11 ~3_ 158 018613 9_» _ 
_*{Q.38 118 S WS2J _A| _ EH Oil °!0HA1 _-£XflSX|2| B_EOI3.3ii 12b BEXfl g(chip) 7021 831 3= 71*¥EH _!b 8_E 
0i3.3_ 13S _EX1I ii(chip) 7021 B_£0I3.38 14b bHd 3IB 802| B£*ll _(chip) 70 8XH*¥EH Sb _SE0I3.D_ 15b bH_ 
313 802J BSEOIQ. 



■ WIPS PIView 3.3.3. 

[00421 et£XII U(chip) 70S 3g) 72) 81 0IS8HS *Sg§!C).*j £18 (silicon) 3IB 84&W SX) 2l£ft gg8H2.3 S£2| 21 ¥ QX 
IM Al §2£ 8601 £101 210.2^ 86°l 91 OH bH2 318 802) 2^? 872)a 2313 g^S fysPI 91 811(111 SOU) Sn2) Pb212) UIS 
'I 6:42| yg££ #31 2^ 71S gaSI2 2iO. 

[0043] AI2J a= 86&0||,yg£| §31 2S? 71 • S38PI 9)8H(IDI80||) OH S-l CH DIB (barrier metal) S 851 S*tgO|U ^fflEtU(spatterin 

1) 98 0|g8)2 S&2) 91 Oil §31 2^ 71* £2 CHI CC1£)A1 §£§!□. tlH £10) OI|g(barrier metal) § 855 25? 8631 §3| 2 
? 7121 2f2|2j g^oj g fi gf^g gxiSPI 9)8H(llH80||) §SS)2 fflO. 

[0044] S!E»I g(chip) 702J 2= 86 01212) s?S8 §!2) ft| £18 (silicon) 0f§2| 9?|Qf0IU 2£a ?3|eiOII SB 3 91 Oil S£IOIO|E(poh 

uide) ssnf^ioioi seas af732s aoi3.si¥e a^i5S!2s »a aw ao. 

[0045] bHd 318 80011 26HA)5 US 93 DB.loa 0I§812 ggglQ.dHa PIS 80a ag S(ball) 82 BJH50II5 BT 4= XI S£l£!0IU 
HI^AI(epoxy) 4*11 $?£I8 S3 3IXH 76&0H 8S10I 0.5-5kgf/mm 2 a 8£)S 77S g£! 8)2.3 9)011 bHdOlU yg g(ball) 821 tJXH 
5! 5 IB) E (pad) 2^ 81S £38)2 SID. 

[0046] bHtf 3I8 802) 2 = 878 e!EX1l U(chip) 70011 t!g8)2 2i5 §31 2^ 712) UH XI OH C)|g8)£l S£8)2 SiQ.^^S (through h 
)le) 7914)0115 OII^AI(epoxy) 4 II 830I 0H9IXII) 2J2,bHa 3I8 80a ag 5(ball) 82 &IH3¥E) y£J1) D(chip) 70 BXH40U2I 4=52! S 

[0047] 23 878 S!EX1I il(chip) 702) aSSS iSSS! §31 23 7101 §561 §2.3)103) gS8 gaf g£l SfS8)3l 9i8B(IUS0B).C 
j&Ofl Au/Ni Eg§ SS)2 StO.^a g^ga ^JHIfe.Ni Sa ^3HI3) 30138 m-50138 m.Au Sa ¥2)15 0.02DI38 m--0.050l38 
tiSS §!g3)2 2iP. 

[0048] tiH2 318 802) g!EXH D(chip) 70S UIH8)5 *8.a*2| 23 87 0121 ¥58 gCH (solder)- ai II ^M(regist) 74£ gOID . 

[0049] ag g(ball) 82 Bfflga ID)E(pad) 23 81 8 ag g(ball) 821 gIH8)5 OH CHI ag 5 (ball) 823) DHE(pad) 23 81011 □8)01 fe 
SOI §581 §2,15! §58 ^Sf 3E1 8153)31 9|oH(d}l80||).Cu&0|l Au/Ni Eii gS)2 2iQ.^^2| g^§2) %JWfc.Ni §2) ^2H|3) 
30I3S m-50138 m.Au S2| ^Dfe 0.020l3g m-0.050138 m°S §^8)2 °!C1. 

[0050] bH2 3IB 802) yg S(bail) B2M ^IHSIfe *8 2^a ME(pad) 2^ 81 0I2) ¥S8 iCH(solder)-aiXliM(reaist) 74S §0| 
a . 

[0051] B)£*fl§*|0)l SroHAHb 2^a HIEfll il(chip) 70,bH2 3ISJ 80§ SSAI3I2 3D IIS 0|go)2 aSSrD.glEfll H(chip) 70^ 

2) 2J§3| 2^ 713) bH2 3I& 80^2) 2^ 872)2) 23|5< g^8 §3| 2^ 712) yg§ §go)3.§3l 2^ 713) 2^ 87213) S^§!Q.2 
5 872) IiHE(pad) 2^ 872)5 ±^3(through hole)§ 0|go)2 23|^og g^8)2 210. 

[0052] yEXfl B(chip) 702) bHd 31© 802) §2JOII5.S^¥a cJSIg Sf^f SI S^EXfl D(chip) 70 SJ bHd 3|& 800)1 SO) 2J5 SIS 
2) atl 9I6H S3 4= XI 72S 5§8)2 S!D.5§ 4*11 720115 §ifS)«a 0H^A|(epoxy)?1l 4*XI§ A)§8)3 £!□. 

[0053] ESKBHd 315! 702) BHE(pad) 2^ 810115, ag g(ball) 821 S^8)2 21D.0I ag S(ball) 820H5.Sn2! Pb2)2) bISOl 6:42) 
5g2| aSS 0IS8I3 2!O.0| ag 3(ball) 821 0IS8I2 01 a!£X)ISxl2f 2)¥2J bH2 3l5r2)2) 23|5) g^S ^8)3 S!Q. 

[0054] [bH2 3IB2) fl|2 &g:3ij 16~3H 20] PgOH.SH ^S2! B BS2) H|2| &'A| SEHOII 0I§§! bHd 3|&a HIS &B0II 2?5H 
AH SS*!a.3i! 16-3S 208 5 SSa bH2 3I&2J X1I5 SSI L)£)U)5 BeEOI3,OI8)E 16-202) ES§ 0I§8)2 ^g£!Q. 

[0055] US 168 bH2 3|ff2) UIIOI^(bass)OII 35 3IXH 1000IO.0I 3|XH 1008 ^JHI3) 0.2-0.6mm SE2) BT 4*11 SeiSOlU Oil ^ Al ( 
epoxy) 4* XI ^£IS! §S A)§2!a.3|XH 1003 S, l 38,3 3IXH 100^0)1 SS8I5 S»S)g 1018 gJ^fS B(»?) 8)31 9l8H(inS0H).7ia 2) 
flSI.^OH S^SI S£ll S£!a. 

[0056] SfPiS 312) 2) xHEI.^OH Xl£l§ gig! 3IXH 1 00^)011 »S^a *M 300138 m-500138 m2) 8S)§ 101 SJ 101 

2)2) QJSIS 8)31 9l8D(tniS0)l) SS *)£)» 3)*! ^JHI 180138 m2| Cu Hf 1021 bHxl8)2.2J^eP(¥6l) 3)& Si 8ES 32 5! 

S ««ffa.OI20|| (I)£) 3IXH 1002) ?»pjO)l 101 S DSSr 3B 170)1 UEIU5 SPjBS S 4 2iP. 

[0057] 2.'e!S0ll =4=2) ±?S(through hole) 103S EiKdrill) 3)S E5 5IIOIX1(laser) 3)32) (D£}/d SS2!a.^¥S(through hole) 103 
LHCHI Cu Eg§ S8)3| 9)8H(0HS0«) ^OH 2S51 XI £11 S8)2.Cu EgS g*!Q.OI2JOII D£)E 18011 UEiy 2! 38 ^3 (through hole) 
103S SSft 4 2iD. 

[0058] SL!C0 = £1 3g 19011 UEiU 5 38 ^^3(through hole) 103UICHI OII=A|(epoxy) 4= XI 104 ga&Q.OI OI|=A|(epoxy) 4- XI 1042) 
g2 gfS8.±3§! e!±«SS 0IS8)2.3iea SSOII 2«^2| OII=A|(epoxy) 4- XI 1041 SI 2. ±9) 5 (squeeze) CHI 21*! ^ = 3 (through 

hole) 1 03 LH Oil HI SIS8f SSfiia.SSSf* 0||=A|(epoxy) 4- XI 1041 §32)8)2.32)? 315! 5SS 90l«!O.0l SSES ^^3(through h 

ole) 103LHCHI CHI= Al(epoxy) 4= XI 1041 820)1 S2^' 4= 
[00591 2JCQ8£1 BH2S gS8)3l 9)SH((IH50II).3IB gfSCHI 4X11 £53(2. ^§2) Eg D)±3(mask)l 0lg8)2 Eg.afe>S |r 

5;2.yH^CHI E'2?J ?°Pi CHIJJ aiXI^Efptrhinn mnistl Qfs sin n a rinoi ntiiirotz-hinois shsiti =»S!08> r,> *a tjitj*i-i rr 
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'100601 S!Oea 3^} 106.DHE(pad) 1071 SS6(3| 9t«l(nS0ll).8rB0g SCH(solder)-2||XI±e( r egist) 10701 £IB 333 4**11 
ES8I3,S§S| oi±3(mask)S Olgsm tS.S^i S38l3.a^ 106.KIE(pad) S3 107B0I E1S1E1? £CH(solder)-ams<=(regis- 
.081 SSBCI.3 ¥l.fefg2| gfe gga Bl* 3E1 *S8PI flflKOIISOl) #CH(solder)-aiXI SE(regist) 1081 0IS3(mask)£ 8I3.Z 
- 106.DHE(pad) 1076KHI Au/Ni ESI SSBa.2|3^S2l ^Jflfe Ni SSI ¥JP* 3013^ m~50l3g m.Au «S| ¥J | b 0 .020l3e 
n~0.050|3E m2§ SS813 2iQ.OI2!0ll PEJE 21011 14BS! 21 &8 a^,HHE(pad) d^l SgS? 4- 

[00611 ae.a^ io6s,bexu n(chip)°i s?i a=i a^isjog §^ s ^i swaiisoiD.a^ io6^oh ys s 1091 gsm «ckoi fe 

5 § 109fe S3£! eiiHSfl 0IS8HJ S«BO.a3 106 ?g°J 5H98I2 2!fe S§2| 0II8- 01S3(metal mask)! A|§8f3.3 0IS3(m. 
sk)4M)ll ^CH(solder)-DI|0|^e(paste) 338l3,:i:?l§()8lfc 2E£ 0IS3(mask)2| 3H^¥S[ fcH(solder)-]I||0ISM(paste):?l 0IS3(m; 
01 S2)8K2.a3 106 ¥B0|| £CH(solder)-ffll0ISE(paste) 3SS 4* 21CK3 5H.yg2| §§aD£ £g beoh ?IB1 S3}A|3|fe 50)1 

D£f yg § logs sa* 4* SiD.yg s 1 09011 fe.snai Pb^°i aisoi 6:421 ss2i ysi oissm.yg 9 10921 ?Mfe 20013s m 

50GI3S m §E£ S28I3 21CI.0I22S 3S 22011 UEtUS0l,III2S| 2A| SEHOII 01 8 & bHd 3IB0I BSBCJ.QS 1A| SEH2I bHd : 

6 Oil CHSHAHE S £0)1 UEIUIfe HI 5 gfgSI §§ Efe i,'¥l ±tHISIB H|Sfl 4* 
(00621 

isssi Sjhi 014 sssssoi.b grss behi etchipis bHd imsw v-n8ta.ua §(baioi oissta 219 si bHd 3i»a a^i^; 

£ S^l S8IB BEHISXIS.bHd 31 a Ul Oil BE HI U(chip) % 2I¥2| bHd 3l&3t2| 2** Oil 218101 BtttSlte s^s BastB Bstsi 
SSISta 2JD.0I510II OtPAH.BEHISXI BXfl£| d£IS » 2I¥S| bHd 7I&0I S^B 01 S| MSI 4= 81 Cf. 8* »£»V(c 

hip)2| g=<BXf2| g^lCHI 4*B6ta.B£HISX|STS:>l B»S| HI 3 01 301X13 BEXUSXI2) faai £&A|5>IB |J(5j)8 ojci. 

[00631 E.bHa 318*21 SI SOU 8!0|AHi=,;>|£2| HIS §X|! Afgoffe 201 Dl^oPI DHgOll.^a^ ^£I8IQ. 

[E3SI 2}9S} 

[31! 11 S V9SI nisi AIAI g EH Oil 2iO)AH eJE»S»» UEIUIb 3SE0ID. 
[□8 21 B i?S2J HI12I ^A| a EM 00 2iCH/d gfEHI H(chip)S UEiUlb SSEOID. 
[31! 31 B V9SI HI12I 4'A| § EH 0)1 S101AH S^ESI H(chip)8 UEIUIfe SE3E0ID. 
[31 1 41 B nasi nisi tfAl §EH0I| 2! 01 AH bHd ?IB« UEIUIfe S^EOia. 
[31! 51 B ttSSI HII2I tfAl 8 EH On SiCHAH bHd P|»* UEILHb E+aEOICJ. 
I3S 61 B S?S2| HI22I ft|A| flJEHOI 2! 01 AH yEXHSXIS UEIUfe B9EOIQ. 
[3U 71 B 8fSS| HI22I «A| SEHOII 2iCHA| BE HI il(chip)M UEILHfe gSEOID. 
131' 81 B ^S2| HI22I 6fA| SEHOII 9XO\M BEXll g(chip)il UBUIb BSEOIP. 
[311 91 B US2I J||22| 4'A| 8Q0n 2i 01 AH bHd 3IBS UEiLHfe g^EOIP. 
[3a 101 B SS°| HI22I ^'A| SEHOII SiOIAH bHd 3IBS UBLHfe B2EOIQ. 
[31 11] B ifSSI XB32I tfAl SEHOII 210IAH BEXflSXIl UBLHfe BSEOIQ. 
[31 1 121 B &S2I HI32I ^'Al SEHOII 2iCHAH BEXfl B(chip)8 UBUIfe BBEOIP. 
13a 13] B &SSI HI32I MAI SEHOII 21CHAH BEXll g(chip)S UBUIfe BBEOICI. 
[3a 14] B SS2I HI32I ^'A| SEHOII 2-iCHAH bHd 3IB1 UBUIb SBEOICf. 
[3a 15] B SfSSI HI32I ft|A| SEHOII 2!0|AH bHd PIBS UEILHfe BBEOIQ. 
[31 16] B SS2| 6/AI SEHOII 2J0IAI bHd 3IBSI HIS &gO|| SiOlAH 3IXH1 UBUIfe BBE0IC1. 
[31' 17] B SfgSI MM SEHOII °[OIAH bHd 3IB2J HIS gfgOH °iO\M BUSS S^B ^EH« UElLHfe BBE0IC1. 
[31 18] B SJS2I ft|A| SEHOII 2iO|A| bHd 3IB2J HIS SSOII SiCHAH S^3(through hole)! SS2? fe'EHl UEJLflfe BBEOIQ. 
(31 191 S vas| tfA , gEH0| | bHd 3IB2I HIS gfSOII 9iO\M S^S(through hole)U0|| OH^AI(epoxy) 4*111 «SB ^EJIS 

UBLHB BBEOIP. 

[3a 201 S SJSSI tWAI SEHOII 2J0IAH bHd 3IB2I HIS gfSOII SUOiM bHdl SSB fe'EHl UEiLHb BBEOIP. 

[31- 21] B SS2I tfAl SEHOII SiOIAI bHd 3IBSI HIS SSOII SOIAI a^.BHE(pad) SSB 4*EH1 UBLflfe BBEOIQ. 

[3a 221 S £321 MM SEHOII 210IA1 bHd PIBSI HIS SSOII °!OHA| fefg §1 SSB fe'EJIl LfBlHfe BSEOIp" " 

131 23] SEH 31^011 £!0|AH BEHISXI1 UEiLHfc 9BE0ID. 

[31 24] S2H 3IS0II °!OUH BEXDSSI1 UBLHB BSE 01 D. 

[¥22| gg] 

1 HiEHI i!(chip) 

2 ES 4=11 



"0 flHE(pad) 2^ 



1 kfS 3 (ball) 

6 2^ 
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